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(54) Name of Invention: Thin Compound IC Card and its Method of 
Manufacture 

(57) Summary 

Purpose: To devise improvements in the reliability of thin 
compound IC cards and their fabrication. 



Makeup: Antenna pattern 2 and wiring pattern 3 are formed 
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respectively on both surfaces of core substrate 1. Antenna 
pattern 2 and wiring pattern 3 on one side of core substrate 1 
are connected to antenna pattern 2 and wiring pattern 3 on the 
other side of core substrate 1 by a conductor in the through hole 
and by a silver bump passing through core substrate 1. IC 
package 4 and battery 6 are mounted on core substrate 1 Core 
substrate 1, oversheet 8 and undersheet 9 consist of an identical 
thermo-pliable resin such as vinyl chloride and are bonded to 
each other by thermal compres- sion. 

Scope of Patent Application 

Application Item 1: A thin compound IC card characterized by 
being equipped with an IC package, a core substrate on which the 
afore-noted IC package is mounted and design sheets bonded to 
both sides of the above-noted core sub- strate, and characterized 
by the above-noted core substrate and design sheets all 
consisting of the same thermo-pliable resin. 

Application Item 2: The thin compound IC card described in 
Application Item 1, which is characterized by being equipped with 
a sheet-form adhesive between the above-noted core substrate and 
design sheets and by the above-noted sheet adhesive having the 
above-noted thermo-pliable resin as a component. 

Application item 3: The thin compound IC card described in 
Application items 1 and 2, which is characterized by the above- 
noted thermo-pliable resin having vinyl chloride as a component. 

Application item 4: A thin compound IC card characterized by 
being equipped with an IC package, a core substrate on which the 
above-noted IC package is mounted, an antenna pattern and a 
wiring pattern formed on both faces of the above-noted core 
substrate, a conductor for connecting the antenna pattern or 
wiring pattern on one surface of the core substrate to the 
antenna pattern or wiring pattern on the core substrate's other 
surface, and design sheets bonded to both surfaces of the above- 
noted core substrate. 

Application Item 5: The thin compound IC card described in 
Application Item 4, which is characterized by the above- noted 
conductor being made of a roughly cylindrical silver bump, and 
the above-noted silver bump extending through the above-noted 
core substrate. 

Application Item 6: The thin compound IC card described in 
Application Item 4, which is characterized by the roughly 
cylindrical silver bump being formed in the above-noted core 
substrate and the internal connector terminal in the above- noted 
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IC package being connected to the above-noted silver bump. 

Application Item 7: The thin compound IC card described in 
Application Item 4, which is characterized by a battery being 
mounted on the above-noted core substrate, and by the terminal of 
the above-noted battery being connected to the above-noted wiring 
circuit pattern. 

Application Item 8: The thin compound IC card described in 
either Application Item 1 or 4, which is characterized by the 
above-noted core substrate and above-noted design sheets 
consisting of identical thermo-pliable resin. 

Application Item 9: The thin compound IC card described in 
either Application Item 1 or 4, which is characterized by a 
semiconductor chip being mounted in the above-noted IC package 
and having a memory function and a CPU function. 

Application Item 10: A thin compound IC card manufacturing 
method which is characterized by having 

• a first process to form a first bump at a prescribed position 
on the first conductive sheet, 

• a second process using thermal compression to bond the above- 
noted first conductive sheet to one surface of the core 
substrate and to bond the above-noted second conduc- tive 
sheet to its other side as well as to electrically connect the 
first and second conductive sheets through to the above-noted 
first bump within the above-noted core substrate, 

° a third process patterning the above-noted first and second 
conductive sheets to form an antenna pattern and a wiring 
circuit pattern on both sides of the above-noted core 
substrate, and 

• a fourth process that bonds the design sheets onto both sides 
of the above-noted core substrate and also attaches an IC 
package to the above-noted core substrate. 

Application Item 11: The method for manufacturing a thin 
compound IC card described in Application Item 10, which is 
characterized by having a process — immediately after the above- 
noted third process—to form a second bump on the core substrate, 
and in the above-noted fourth process to connect the above-noted 
second bump to the terminal for internal connections in the 
above-noted IC package. 
Detailed Explanation of Invention 

0001 Field for Commercial Utilization: This invention bears on 
a thin compound IC card and its method of manufacture. 



0002 Usual Technology: In recent years, IC-card modules of the 
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data transceiver type using electromagnetic waves have been 
introduced on trial for ski resort lift tickets, wire- less ID 
cards, etc., and some are now in practical use. Due to the 
convenience of their portability and maintenance, the compounded 
cards being sought are being achieved in thin compound IC cards 
that combine the functions of IC cards (touch-type personal- 
computer cards incorporating a CPU) and the function of radio 
cards (non-contact type cards of the kind that send and receive 
data using electromagnetic data) in a card size meeting ISO 
standards (85.6mm long, 54.0mm wide and 0.76mm thick). 

0003 As for the usual thin compound IC card, there is, for 
instance, one released in Patent Application Hei.5(1993)- 318632 
(Applied for December 17, 1993) . Figure 17 shows the thin 
compound IC card cited in that document (not yet released) . 

0004 Antenna pattern 2 and wiring circuit pattern 3 are formed 
on one surface of core substrate 1 consisting of glass epoxy or 
the like. Also formed are opening 5a for mounting the IC card's 
single-sided resin mold package 4 and opening 7 for mounting 
battery 6 (e.g., a flat lithium battery). 

0005 Also, opening 5b is made for installing the IC card's 
single-sided resin mold package 4 on oversheet 8. Oversheet 8 
and undersheet 9 consist, for instance, of vinyl chloride. On 
one side of oversheet 8 and undersheet 9 are imprinted their 
respective prescribed designs. 

0006 After the IC card's single-sided resin mold package 4 and 
battery 6 are mounted on core substrate 1, oversheet 8 is bonded 
onto one side of core substrate 1 with a sheet- shaped adhesive; 
and undersheet 9 is cemented onto the other side of core 
substrate 1 with a sheet-shaped adhesive. 

0007 Problems the Invention Seeks to Resolve 

a. The above-described thin compound IC card must be equipped 
with a flat single-sided resin mold package 4 having a terminal 
for outside connections, core substrate 1 having antenna pattern 
2, all of which must meet ISO standards, as well as battery 6 
meeting the specifications. 

0008 Consequently, depending on the specifications, it will 
become a very costly thin compound IC card. For instance, 
because the frequency band used for sending and receiving signals 
generally is in the medium-wave band, the inductance L needed for 
the antenna is several hundred to several thousand /iH. Here, 
inductance L is proportional to the area of the opening, being in 
a ratio of twice the number of turns. I.e., to get an inductance 
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L of several hundred to several thousand /uH, the nurrJter of turns 
must be increased if the opening area canno: be increased. 

0009 Since the antenna opening's area generally is 40cm 2 (8x5cm) , 
in order to get inductance L of some 200juH, for instance, the 
number of antenna turns would be some 38. 

0010 However, making such an antenna pattern 2 on one surface of 
core substrate 1 is technically very difficult due to the pattern 
needing a very fine pitch. Furthermore, when antenna pattern 2 
is formed only on one surface, such things as imbalance, warping 
or twisting of the thin core substrate 1 arise and are very 
difficult to overcome, So, throughput of the product declines, 
making the thin compound IC card very expensive. 

0011 Also, the above-described thin compound IC card generally 
has its core substrate made of epoxy glass and its design-bearing 
oversheet 8 and design-bearing oversheet 9 nade of vinyl 
chloride . 

0012 In short, because bonding between core substrate 1, 
oversheet 8 and undersheet 9 is a bonding of large areas of 
mutually differing materials, such things as warping and 
distortion arise after the product is made and design- bearing 
oversheet 8 and design-bearing undersheet 9 will readily peel 
away. 

0013 Also, at times the imprint of antenna pattern 2 and the 
like will come out on design oversheet 8 and design undersheet 9. 
Moreover, with core substrate 1 consisting cf epoxy glass, one 
cannot do embossing with metal forms (to bring out letters and 
numbers on the card) . Because of this, vinyl chloride must be 
applied to the design surface and letters and numbers incised 
with a router or the like, making it difficult to attain letter 
quality in the pro- cessing and making the card expensive. 

0014 Thus, the thin compound IC card heretofore has been quite 
expensive when one wished to give it a transmitting function. 
And, it has had such shortcomings as warping, distortion and the 
antenna pattern coming through on design surfaces, making it 
difficult to sustain reliability. This invention was devised so 
as to resolve the above-noted shortcomings and is designed with 
the purpose of improving the reliability of thin co-pound IC 
cards equipped with the transmitting function and improving its 
fabricating traits^. 

0015 Means to Resolve the Problems: To attain the above 
purposes, this invention's thin compound IC card is equipped with 
an IC package, a core substrate on which the above- noted IC 
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package is mounted and design sheets attached on both sides of 
the above-noted core substrate, and has the above-noted core 
substrate and design sheets made of the same thermo-pliable 
resin . 

0016 Sheet adhesive is installed, moreover, between the above- 
noted core substrate and each above-noted design sheet and has 
the above-noted thermo-pliable resin as a component. It is best 
that the above-noted thermo-pliable resin have vinyl chloride as 
a component. 

0017 This invention's thin compound IC card is equipped with an 
IC package, a core substrate on which the above- noted IC package 
is mounted, an antenna pattern and wiring circuit pattern formed 
on both sides of the above-noted core substrate, a conductor for 
connecting the antenna pattern or the wiring circuit pattern on 
one side of the above-noted core substrate with the like pattern 
on the other side, and design sheets bonded to both sides of the 
above-noted core substrate. 

0018 The above-noted conductor consists of a generally conical 
bump of silver which extends through the above-noted core 
substrate. This generally conical silver bump is formed in the 
above-noted core substrate and is connected to the above-noted IC 
package's internal connector terminal. 

0019 A battery is mounted on the above-noted core substrate and 
its terminal should be connected to the above-noted wiring 
circuit pattern. The above-noted core substrate and above-noted 
design sheet should consist of identical thermo-pliable resin. 

0020 In the above-noted IC package is mounted a semicon- ductor 
chip having at least a memory function and a CPU function. To 
achieve the above-noted purpose this invention's method of 
manufacturing thin compound IC cards consists of a series of 
processes that form a first bump in a prescribed position on 
first conductive sheet, use thermal bonding to make the above- 
noted first conductive sheet adhere to one side of the above- 
noted core substrate and the second conductive sheet adhere to 
the other side of the core substrate, electrically connect the 
first and second conduc- tive sheets via the above-noted first 
bump which goes through the above-noted core substrate, pattern 
the above- noted first and second conductive sheets, form antenna 
patterns and wiring circuit patterns on both sides of the above- 
noted core substrate, use thermal bonding to make the design 
sheets adhere to both sides of the above-noted core substrate and 
attach the IC package to the above-noted core substrate. 

0021 It is best, after forming the above-noted antenna pattern 
and wiring circuit patterns, to form the second bump on above- 



noted core substrate and then use thermal bonding to attach the 
internal connector terminal in the above-noted IC package to 
above-noted second bump. 

0022 Effects: Wirh the above-described thin compound IC card 
the core substrate and design sheets are all made of thermo- 
pliable resin. Also, the internal terminal of the IC package is 
connected to the silver bump on the core substrate's wiring 
circuit pattern. 

0023 Hence, even though the core substrate and design sheet are 
joined by thermal bonding, warping and distortion of the product 
do not occur; and it becomes more difficult for the design sheets 
to peel off of the core substrate. Moreover, because thermal 
bonding embeds the antenna patterns and wiring-circuit patterns 
in the core substrate and design sheets, the imprint of the 
antenna patterns and wiring circuit patterns will not come out in 
the design surface after the product is made up. 

0024 Again, the antenna patterns and wiring circuit patterns are 
formed on both sides of the core substrate. And, the antenna 
pattern and wiring circuit pattern formed on one surface of the 
core substrate are connected via a conductor consisting, for 
instance, of a silver bump to an antenna pattern and wiring 
circuit pattern on the core substrate's other side. 

0025 So, arraying the antenna and wiring circuit patterns is 
easily done, as is connecting the battery terminal to the wiring 
circuit pattern. I.e., the product's throughput is increased 
while the product's cost is decreased. 

0026 With the above-described method of manufacturing a thin 
compound IC card, a conductive sheet having a conical bump is 
bonded to the core substrate by thermal compression; and thermal 
compression applies design sheets to both sides of the core 
substrate. 

0027 So, a thin compound IC card can be provided by an easy 
method, a high throughput can be attained and cost cutting can be 
devised since the product has no warping or distor- tion and 
since no imprint of the antenna pattern comes out. 

0028 Application examples: In the following we will explain in 
detail this invention's thin compound IC card and its method of 
manufacture. Figure 1 shows the thin compound IC card of this 
invention. Figure 2 shows the IC card of Figure 1 in cross 
section as it is assembled. 



0029 In the following we will explain the makeup of this IC 
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card. Core substrate 1 is made of a thermo-pliable resin such as 
vinyl chloride and is rectangular. Antenna pattern 2 and wiring 
circuit pattern 3 are respectively formed on both sides of core 
substrate 1. Antenna pattern 2 and wiring circuit pattern 3 
consist, for instance, of copper leaf. 

i 0030 A part of either antenna pattern 2 or of wiring circuit 

pattern 3 on one side of core substrate 1 is electrically 
connected, for instance by conductor 10 (e.g., of copper), 
imbedded in through-hole 10 to antenna pattern 2 or wiring 
circuit pattern 3 on the other side of core substrate 1. 

j Through-hole 10 can be formed by metallic plating techniques, for 

| examole. 

i 

I 

j 0031 Core substrate 1 is some 0.3mm thick; and antenna pattern 2 

! and wiring circuit pattern 3 are about 0.035mm thick. Also, the 

j area of antenna pattern 2's opening is about 40cm 2 (8cm X 5cm), 
and on each side of core substrate 1 are formed 19 turns each. 

: The width of antenna pattern 2 is about 300/^m, and the gap 

; between the two adjoining antenna patterns is about 150^m. 

i 

i 

\ 0032 Also in core substrate 2 are made mounting hole 5a for the 

IC card' s single-sided resin mold package 4 and mounting hole 7 
i for battery 6 (e.g., a lithium battery using a solid 

i electrolyte) . 

0033 Battery 6 is embedded in battery mounting hole 7; and its 

j terminals 6a and 6b are connected to wiring circuit pattern 3 of 

core substrate 1. Silver bump 11 with a height, for instance, of 
some 0.15mm is formed around the perimeter of one side of package 

| mounting hole 5a. This silver bump 11 is formed by such 

j techniques as screen printing and is best if given a conical 

shape. However, the shape of silver bump 11 is not limited to a 

' cone and cam also be a cylinder or the like. 

0034 On the perimeter of one side of package-installation hole 
! 5a a gold bump may be formed about 0.15mm high, for instance, 

using the bonding wire technique; or a copper bump may be formed 
by the plating process. If it is a conductive material of a 
roughly conical or cylindrical shape, there is no particular 
limitation on the method or material for making the bump. 

i 

! 0035 In its embedded condition the IC card's single-sided mold 

package 4 in package-mounting hole 5a, internal connector 
terminal of package 4 connects to silver bump 11. 

0036 Oversheet 8 is made of a thermo-pliable resin such as vinyl 
chloride and has a rectangular shape. Mounting hole 5b is made 
in oversheet 8 for the IC card's single-sided resin mold package 
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i 
i 

j 4. Oversheet 8 is about 0.2mm thick. Undersheet 9 is made of 

thermo-pliable resin such as vinyl chloride, has a rectangular 
shape and is about 0.1mm thick. Prescribed designs are imprinted 
on one side of oversheet 8 and undersheet 9. 

0037 Between core substrate 1 and oversheet 8 is the 0.05mm- 
thick sheet adhesive 12. Hole 5c is opened in sheet adhesive 12 
in the area where package 4 attaches. 

0038 Between core substrate 1 and undersheet 9 is 0.05mm- thick 
sheet adhesive 13. Hole 5d is made in sheet adhesive 13 in the 
area where package 4 attaches. 

0039 Oversheet 8 and undersheet 9 are made of a thermo- pliable 
resin such as vinyl chloride or vinyl acetate and a polymer-based 
cement . 

0040 Figures 3 through 5 show the details of the IC card's 
single-sided resin mold package 4. Figure 3 shows one side of 
package 4, while Figure 4 shows the other side of package 4, and 
Figure 5 shows a cross section of package 4. 

0041 On one surface of glass-epoxy substrate 21 is mounted 
semiconductor chip 25 (e.g., a CPU chip including non- volatile 
memory) . Also, on one side of glass-epoxy sub- strate 21 is 
formed internal connector terminal 24. This terminal is 
connected to semiconductor chip 25 by wiring circuit 28 and 
bonding wire 26. On the surface of internal connector terminal 
24 is soft gold plating. 

0042 Semiconductor chip 25 is covered by molded resin 27. Also, 
on the other surface of glass-epoxy substrate 21 is formed flat 
external connector terminal 22. This is con- nected to internal 
connector terminal 24 via the connector in through-hole 23 and 
wiring circuit 28. On the surface of external connector terminal 
22 is applied a hard gold plating. 

0043 The dimensions of glass-epoxy substrate 21 are, for 
example, 14.0mm long, 14.0mm wide and 0.3mm thick; and the 
package's final form after resin sealing is about 0.6mm thick. 
Also, this package's internal connector terminal 24 is connected 
to silver bump 11 installed on the core substrate shown in Figs. 
1 and 2. 

0044 Figure 6 shows an variant form of the thin compound IC card 
of Figs. 1 and 2. This IC card has no through-hole 10 in core 
substrate 1, but has silver bump 14 with a conical shape and 
height of about 0.3mm high. The conical bump can easily be made, 
for example by using screen printing techniques. 



0045 Part of antenna pattern 2 or of wiring circuit pattern 3 on 
one side of core substrate 11 is connected by silver bump 14 to 

I antenna pattern 2 or to wiring circuit pattern 3 on the other 

■ side of core substrate 1. 

! 0046 With the above-noted thin compound IC card, core substrate 

I 1, oversheet 8, undersheet 9 and sheet adhesives 12 and 13 all 

i consist of a thermo-pliabie resin. Hence, even when core 

substrate 1, oversheet 8 and undersheet 9 are bonded together by 
i thermal compression, no warping or distortion occurs in the 

product. Nor do oversheet 8 or undersheet 9 peel away from core 
substrate 1. Moreover, because antenna pattern 2 and wiring 
circuit pattern 3 are embedded by thermal compression in core 
substrate 1, over- sheet 8 and undersheet 9, their imprint does 
not come out on the design surface. 

0047 With the above-noted thin compound IC card, antenna pattern 
2 and wiring circuit pattern 3 are formed on both sides of core 

| substrate 1. And, antenna pattern 2 and wiring circuit pattern 3 

on one side of core substrate 1 are connected to their 
j counnterpart patterns on the other sur- face of core substrate 1 

i by conductor 10a in through-hole 10 formed in core substrate 1 or 

by bump 14 which extends through core substrate 1. So, antenna 
pattern 2 and wiring circuit pattern 3 can easily be installed 
and easily con- nected both to battery 6's terminal and to wiring 
circuit pattern 3. In short, the product's throughput is 
increased and its cost is decreased. 

0048 Furthermore, internal connector terminal 24 of single- 
sided resin mold package 4 for IC cards is connected to silver 
bump 11 on the core substrate's wiring circuit pattern 3. So, 
the process of connecting package 4 and battery 6 becomes simple. 

0049 Next we will explain the method of manufacturing this 
invention's thin compound IC card. First, as shown in Figure 7, 
using a metal mask of SUS plate some 0.33mm thick in which there 
is a hole about 0.5mm in diameter, one imprints a conductive 
silver paste several times at a prescribed position on, for 
instance, copper leaf 16 about 0.035mm thick. Then one forms 
conical silver bump 14 about 0.5mm high at a prescribed position 
on copper leaf 16. The height of silver bump 14 is made greater 
than the thickness of core substrate 1. 

0050 Also, one makes up a thermo-pliabie resin such as vinyl 
chloride for core substrate 1 some 0.33mm thick, and prepares 
copper leaf 15 about 0.35mm thick. Then one matches the 
positioning of this core substrate 1 and copper leaf 15 and 16. 

0051 As shown in Figs. 8 and 9, one next uses thermal com- 
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: pression (e.g., at 155°C / a pressure of about 40kg/cm~ for 20 

; minutes) to bond copper leaf 15 and 16 to both surfaces of core 

| substrate 1. At this point, conical silver bump 14 on copper 

leaf 16 goes through core substrate 1 and contacts copper leaf 
15. The result is to make vinyl chloride sheet with copper 
\ cladding on both surfaces and silver bump 14 penetrating from one 

i surface of core substrate 1 to the other surface. 

0052 Now, as shown in Figs. 10 and 11, one patterns copper leaf 
on both sides of core substrate 1 to form antenna pattern 2 and 
wiring circuit patter 3 on both sides of core substrate 1. And, 
a part of antenna pattern 2 and wiring circuit pattern- 3 on one 
side of core substrate 1 will be connected through silver bump 14 
to antenna pattern 2 and wiring circuit pattern 3 on the other 
| side of core substrate 1. 

j 0053 Now one forms respectively on core substrate 1 the IC card 

single-sided resin mold package's mounting hole 5a and battery 
| mounting hole 7. Next, as shown in Figs. 12 and 13, around 

i mounting hole 5a one forms silver bump 11 some O.o5mm high for 

; part connections. 

0054 As shown in Figure 14, one next prepares oversheet 8 about 
| 0.3mm thick and made of a thermo-pliable resin such as vinyl 

chloride. One imprints a prescribed design on this oversheet 8 
| and forms hole 5b in the mounting area of IC- card single-sided 

i resin mold package. 

0055 And, one prepares O.lmm-thick undersheet 9 made of thermo- 
pliable resin such as vinyl chloride and imprints a prescribed 
design on it. 

0056 One further readies two adhesive sheets 12 and 14 some 
0.05mm thick and made of a thermo-pliable resin such as vinyl 

I chloride or vinyl acetate. On each of these sheet adhesives 12 

j and 13 one makes holes 5c and 5d in the mounting area of the IC 

| card single-sided resin mold package. 

i 

j 

! 0057 Then one aligns the positions of core substrate 1, 

oversheet 8, undersheet 9 and sheet adhesives 12 and 13 so that 
IC-card single-sided resin mold package 4 and lithium battery 6 
are situated in their respective prescribed posi- tions. It is 
desirable that lithium battery 6 be one with higher heat 
resistance than lithium batteries in general and that it be a 
thin (about 0.3mm) solid electrolyte type. 

0058 As shown in Figs. 15 and 16, one next does thermal 
compression (at about 100°C, a pressure of about 4kg/cm 2 for about 
one minute) to fuse core substrate 1, oversheet 8 and undersheet 
9 together. At this point, IC-card single-sided resin mold 



package 4 becomes embedded in mounting holes 5a and 5b, and 
lithium battery 6 is embedded in mounting hole 7. Also, the 
internal connector terminal of IC-card single- sided resin mold 
package 4 is connected to silver bump 11; and lithium battery 6's 
terminals 6a and 6b are connected to wiring circuit pattern 3. 

0059 After that the exterior processing is done to form thin 
compound IC card 31, now in card size. With the above- described 
method of manufacturing thin compound IC cards core substrate 1 
and oversheet 8 and undersheet 9 consisting of thermo-pliable 
resin are bonded to each other by thermal compression. Thermo- 
pliable resin is also used even for sheet adhesives 12 and 13. 
So, the product has no warping or distortion, nor do oversheet 8 
and undersheet 9 peel away from core substrate 1. And, antenna 
pattern 2 and wiring circuit pattern 3 do not come out in the 
design because those patterns are embedded in core substrate 1, 
oversheet 8 and undersheet 9 by thermal compression. Also, 
embossing can easily be done. 

0060 Again, with the above-noted method of manufacturing thin 
compound IC cards, after one forms silver bump 14 on copper leaf 
16, core substrate 1 and copper leaf 15 and 16 are bonded by 
thermal compression. Hence, since silver bump 14 penetrates core 
substrate 1, if one uses this silver bump 14 as part of the 
wiring one can form antenna pattern 2 and wiring circuit pattern 
3 on both sides of core substrate 1. And, with antenna pattern 2 
and wiring circuit pattern 3 formed on both sides of core 
substrate 1, they can be easily installed. Because connecting 
battery 8's terminals to wiring circuit pattern 3 also becomes 
easy, the product's throughput increases and its cost decreases. 

0061 Furthermore, internal connection terminal 24 of the IC-card 
single-sided resin mold package 4 is connected to silver bump 11 
on the core substrate's wiring circuit pattern 3. So, the 
process of connecting package 4 with battery 6 becomes simple. 

0062 Effectiveness of Invention As explained above, with the 
thin compound IC card of this invention "and its manufac- turing 
method, one realizes the following effects. Whereas the usual IC 
card has a core substrate made of glass epoxy, this invention's 
IC card core substrate, oversheet and undersheet all consist of 
thermo-pliable resin (such as vinyl chloride) . And, a thermo- 
pliable resin (such as a substance of a polymer of vinyl chloride 
or vinyl acetate) is also used for the sheet adhesive that bonds 
the core substrate, oversheet and undersheet together. 

0063 That makes it difficult for warping or distortion of the 
product to arise or for the oversheet and undersheet to peel 
away. And, thermal compression embeds the antenna pattern and 
wiring circuit pattern in the core substrate, oversheet and 



undersheet, so that the imprint of the antenna pattern and wiring 
circuit pattern do not come out in the design surface after the 
product is finished. 

0064 Again, the antenna pattern and wiring circuit pattern are 
made on both sides of the core substrate. Then the antenna 
pattern and wiring circuit pattern on one side of the core 
substrate are connected to like patterns on the other side of the 
core substrate via a conductor in the through hole made in the 
core substrate or by a bump that penetrates the core substrate. 

0065 So, positioning the antenna pattern and wiring circuit 
pattern can easily be done, and connections between the battery 
terminals and wiring circuit pattern also become easy. In short, 
the product's throughput increases, while its cost decreases. 

0066 Further, whereas the internal connector terminal of the IC- 
card single-sided resin mold package is usually con- nected by 
soldering to the core substrate's wiring circuit pattern, this 
invention uses a silver bump to connect these two parts. 

0067 So, there is no need to make the core substrate a material 
with high heat resistance; and one can make the core substrate of 
the same material (e.g., vinyl chloride) as the oversheet and 
undersheet . 

Simple Explanation of Figures 

Figure 1 is a knockdown diagram of one application example of 
this invention's thin compound IC card. 

Figure 2 is a cross-sectional diagram of one application example 
of this invention's thin compound IC card. 

Figures 3 and 4 are oblique diagrams showing the IC-card single- 
sided resin mold package. 

Figure 5 is a cross-sectional diagram showing the IC-card single- 
sided resin mold package. 

Figure 6 is a cross-sectional diagram showing another application 
example of a thin compound IC card from this invention. 
Figures 7, 8, 10, 12, 14 and 15 are oblique diagrams showing 
single processes in the manufacturing method of this invention's 
thin compound IC card. 

Figures 9, 11, 13 and 16 are cross-sectional diagrams showing 
single processes in the manufacturing method of this invention's 
thin compound IC card. 

Figure 17 is an oblique diagram showing the usual thin compound 
IC card. 



Explanation of Keying Symbols 



1 Core substrate 

2 Antenna pattern 

3 Wiring circuit pattern 

4 IC-card single-sided resin mold 

5a, 5b, 5c, 5d Package mounting holes 

6 Battery 

6a, 6b Battery terminals 

7 Battery mounting hole 

8 Oversheet 

9 Undersheet 

10 Through hole 

10a Conductor 

11 Silver bump for part connections 

12,13 Sheet adhesive 

14 Silver bump 

15, 16 .... Copper leaf 

21 Glass epoxy substrate 

22 Flat outside connector terminal 

23 Through hole 

24 Internal connector terminal 

25 Semiconductor chip 

26 Bonding wire 

27 Mold resin 

28 Memory circuit 

31 Thin compound IC card 
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